Background Ultrasound (US) assessment of small joints is essential for the diagnosis of polyarticular
Objectives The objective of our study was to build a statistical model to assess the influence of several outcome measures (such as number of tender joints (TJC) and swollen joints (SJC) out of 28, GVAS, CRP, ESR, presence of RF and anti CCP antibodies, disease duration and medication) on the presence of Power Doppler (PD) signal at the US examination of hand joints.
Methods
We proposed a regression model to assess the contribution of every outcome measure to the risk of having active joint inflammation as well as predict PD signal. We excluded patients with PD signal present in more than 10/22 joints to ensure homogeneity in the data. We conducted a real life study including 276 patients referred for the suspicion of active joint inflammation (new referrals for the suspicion of IA, RA patients and patients with other inflammatory rheumatic conditions). We assessed 22 hand joints in every patient, irrespective of their hand symptoms, using the Omeract scoring system for PD signal. All patients had clinical assessments and lab tests within 2 weeks from the US scan. The proposed regression model was based on a beta-binomial distribution (1 = disease present, 0 = disease absent) for the PD score variable and a mix of main interaction effects for the outcome measures stated above. Negative interaction effects showed that the respective outcome was associated with a lower number of joints with PD signal.
Results
The marginal effects of different variables on the number of joints with PD signal at the US examination in newly referred patients for the suspicion of IA, previous diagnosis of RA, and patients with other inflammatory conditions were examined. Our statistical model suggested that patients with RA diagnosis treated with Tocilizumab tend to have a lower PD score than patients treated with other biologics or DMARDs, despite similar clinical and laboratory findings. The presence of RF increased the PD score only in patients with clinical suspicion of IA. CRP and ESR had almost no effect on predicting PD. Out of all three clinical outcomes, TJC, SJC and GVAS, only the SJC correlated with an increased PD score and only in patients with RA.
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Conclusions This prediction model has potential to be useful in identifying what patients will benefit from having an US scan and improve our referral criteria to the US clinics, aiming also to minimise the risk of underdiagnosing active IA.
